UNCLASSIFIED

DEFENSE DOGUMENTATION CENTER
FOR
SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION, ALEXANDRIA, VIRGINIA

UNCILASSIFIED



406422

LI

AD No.

JPRS: 17,386 S&T

30 January 1963 /Aixi4fté? ‘<:3

e,

FLE CoPY

- $ oy v, f
: ’ + . a0, T
o ’ 4 & “, 3 s i
vzt IS ot 7 Y 1 it Lone e
* in + 4 I Y Kl
. -
.+ THE P&ESEN’I‘ msx,s comnourm;ﬁ_spv:m SQLENCE
{‘:.f}.,,ﬂ """‘.-.,. RV : R A T
o ok by M, V. Keldysh
i .
- i - :
A H v ' S
d i 'S Tt vE
) A R LTl . ., =
CaZe of o t R P
AN AN : of R
SR TIE A . “ : Jhoap
et ! v ‘ AR - . ..“ ‘
Bof

', ‘ LN O S ‘ Broee L o TISIA B
R O L L S L A PR
U. S. DEPARTMENT OF COMMERCE .
OFFICE OF TECHNICAL SERVICES
JOINT PUDLICATIONS RESEARCH SERVICE
Building T-30
Ohio Dr. and Independence Ave,, S.W,
Washington 25, D. C,

Price: §.50



NOTICE: When government or other drawings, speci-
ficatlions or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibility, nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the sald drawings, specifications, or other
data 1s not to be regarded by implication or other-
wise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any way be related
thereto.



FOREWORD
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The contents of this material in no way répresent
the policies, views, or attitudes of the U. S. Government,
or of the parties to any distribution arrangements,
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THE PRESENT TASKS CONFRONTING SOVIET SCIENCE

[ Following is the translation of an article by the Academician
M. V. Keldysh,. President of- the USSR' Academy of Sciences,
in the Russxan-language publ:.catmn Pravda;«28 October 1962,

page 3 3 ;: R -.’r ._,s .

:The Program of the CPSU whlch was passed at the 22nd Party
Congress and which lays out a magmﬁcent plan for building communism
.in our nation'has opened up g.rand:.ose prospects for Soviet science.

i During the period of the full-scale construction of communism, when ..

science will completely become a direct productive force, its achieve-
ments must be used for creatmg the material-technical basis of come«

- munism. ‘Social sciences in becoming the scientific basis for direct-
ing the development of society must at the same time provide a further
rise in the level of popular education and culture in our nation.

In order to carry out the _grandiose progress in all branches of
production which is necessary for creating the material-technical basis
of a communist soc:.ety, we must achieve 4 much higher labor produc-
tivity, Here an extremely 1mportant role will be played by science,
The Party has greatly raised the significance of science in the nation,
in guiding the scientists to the greatest possible developmant ‘of theo-
retical research in constant contact with the tasks of communist
construction,

The achievements of Soviet science and technology are doing
more and more to strengthen the ;nternahonal prestige of the Soviet
Union. The Party Program places the very responsible task of
"strengthening through Soviet science the advanced positions which we "
have won in the important branches of knowledge, and to assume a
leading position in world science in all basic directions."

History has never known such an impelling development of human
society as is in our times. The consolidation and expansion of the :
world socialist system, the successful struggle of the colonial peoples
for national indépendence and the deepening of the general crisis in '
capitalism clearly demonstrate the historical correctness and great
vital strength of Marxism-Leninism., o
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The twentieth century is characterized not merely by socialist
revolutions, but also the revolution in natural sciences as was pointed
out by V., I. Lenin. The rates for the development of industry, tech-
nology, science and culture in the modern era are truly fantastic.

In the next few years our advancement will become even greater,

We must construct the most perfect society in the history of
humanity which is communism. For this} we must have advancement
in all branches of production and cultyre,

" Of determining sighificance {fi the developmeiit of dll branches
of the national econorhy and in ¢reating the matérial-technical basis of
a comrnunist society is the electrification of the nation. In the coming
two.decades, electrical production in the nation should increase by
800-900%. In solving this colossal task, a basic role must be played
by the enginecering sciences which must find new paths for increasing
economicalness both in the process of producing the electiric power and
also in its transmission and consumption.. Raising the technical-economic.
indices in the thermal and hydroelectric stations, transmission lines
and equipment which use electric power can ve achieved by building -
large and major power stations, by creating electric units with an ever-
increasing capacity and with a transition to.a higher parameter for the
working processes, by creating super~high-powered direct and alter-
nating current transmission on super-high voltage lines, and by de-
vising automatic control and regulating systems for the power units,
and more effective electrical machinery and equipment. This presup-
poses the use of particularly durable manufacturing materials for the
protracted work under conditions of high temperatures and mechanical
tension, and new types of thermal and electrical insulating materials
for machinery and equipment,

It is generally known that the reserves of organic fuel in the .
earth and the hydroelectric resources are limited, although by im-
proving the physical methods of surveying it has been possible to
sharply increase ihé discovered fuel reserves, particularly for oil
and gas. However, harnessing the energy of fissionable nuclei
of heavy elements has made it possible to increase several times the
power resources. Along with improving the ordinary methods of
supplying electrical power, great possibilities for more effectively
using the existing power resources can be found in the methods of a
direct conversion of thermal and chemical energy into electric power..
And the realization of a controlled thermal-nuclear reaction will open
up virtually inexhaustible sources of energy. -

The deeper science penetrates into the minute structure of ma-
terial, the more powerful the forces of nature become for us, and the
more refined new and very rich possibilities for using the forces of
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nature in the good of mankind.

Research on the laws of interaction of "elementary particles' can
lead not only to a revision of the basic concepts in modern physics on
the structure of materials, Fenetrating the secrets of a compound's
structure and a khowledge of the deeper properties of a compound can
open 1p extensive prospects for gransforrhing nature. -

A very important task in modern sciente is to improve the proper-
ties of natural materials and to create pew materials., Technological
progress in the majority of branchesiirfthe national economy and the
satisfactioh of the growing dermands of people during our times and
more even during the future is unthinkable without new materials which
surpass in terms of their properties the natural ones, .and as well we
must have new methods for obtaining them. A leading role in solving
this task will be played by solids physics and chemistry. .. -

The possibility of creating up-to-date machinery and equipment
for the most diverse branches of industry and transportation, radio.
electronic instruments and computers is closely linked with the advances
in solids physics which is becoming a scientific basis for the leading
branches of technology. Solids physics opens up extensive possibilities
for obtaining compounds with fixed properties, in particular those which
possess high durability, hardness, fire resistance, semiconductor and
magnetic properties, corrosion resistance , etc. Here a clear result
was the manufacturing of artificial diamonds from graphite.

The creation of new types of crystals with admixtures of different
compounds plays an important role in radio engineering,. and in elec.- .
tronics, and particularly in quantum. electromcs which will be very im-
portant not only in radio communications but in manufacturing.

Using the properties of semiconductor crystals has led to further
progress in electronicé. The use of semiconductor crystals, along .
with increasing the reliability and decreasing the amount of energy re~
quired makes it possible to decrease by a thousand times the size of the
electronic instruments. Even greater possibilities in miniaturization..
can be found in a new direction in electronics which is molecular elec-.
tromc . gl

[— sa result of a, deep penetratxon into the a.tomzc molecular struc-
ture of compounds, significant advances have been made in creating -
new materials by chemistry. Very recently we have discevered ways
to manufacture synthetic fabrics from hard coal and natural gas. . And.
even now the clothing from .,ynthetm fabrics is frequently better than
that manufactured.from natyral materials such as wool, cotton and flax,
The chemists have created many new synthetic matexials for the most
different branche_s of industry, transportation, construction and living
needs, They combine great stability and the ability to withstand high
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temperatures, flexibility, weather resistqn.ce“iletc.

New methods have been worked out for obtaining polymers which
have made a significant contribution to solving the task of creating
synthetic materials with fixed prééé}ti‘?‘é{ Thus, by the method of
stereospecific polymerization we l.'lé,v.’e:.;been able to obtain new types of
synthetic rubber which in terms of its Propetty is equal to natural
rubber, and we have alsp creatéd @ humber of new polymer materials.
The methods of chernical thidifléation and fixation make it possible to
improve the properties of natural materials and to obtain synthetic .
materials with new practically useful properties, It is particularly im-
portant to obtain polymers with a high degree of purity. .

Biological science will be of great assistance to agriculture, pub-
lic health and a number of branches of the _liglit and food industries.
Soviet scientists and workers in seed selection have grown remarkable
types ‘of wheat, cotton, corn, sunflowers, sugar beets and other agricul-
tural crops which provide high and constant harvests. Far to the north.
they have grown new types of vegetables and fruit crops. They have ob-
tained highly productive sorts of agricultural livestock, ‘ -

The further development of agriculture is unthinkable without in-
troducing intensive systems of agriculture, closely allied with the
mechanization and chemicazation of agricultural production. Chemical
means such as fertilizers, weed killers, growth stimulators, insecti- -
cides and others make it possible to increase harvest yield for agricul-
tural crops and the mechanization of labor-intensive processes in agri-
cultural production, thereby raising labor productivity. The scientists
must pay particular attention to finding new highly effective types of -
fertilizersand weed killers and to using microelements, They are ex-~
panding their search for new weed killers. We have obtained, for ex-
ample, weed killers which are designed to combat weeds growing in
corn, flax, certain cereal and industrial crops.

In the next few years we will carry out the extensive chemicazation
of agriculture. The creation of new high'ly' effective preparations and
their correct utilization is_only possible with a thorough knowledge of
the biological and physical-chemical processes in the soil and plants.

The use of scientifically based methods for feeding animals makes
it possible to significantly increase the productivity of animal hus-
bandry with a saving in fodder. This to a great degree will be aided by
the use of vitamins, antibiotics, enzymes and other physiologically ac-
tive preparations. It is generally known that such vitamins as A, B, and
Bj basically raise the productivity of animals. A new method which
has been worked out in the USSR Academy of Sciences for producing a
cheap vitamin Bj2 makes it possible to extensively introduce it into
practice in the near future.
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Of greater and greater sxgmﬁcance in. the national econOmy and
public health is the extensive utilization of mxcroorgamsms for pro-'
ducing food and fodder products, vxtamms, lantxbaohcs and d1fferent
types of pharmaceuticals; o

The efforts of thé scientists are concentrated -on solving all of
these questmns directly littked with the main task of our nation's agriw
culture which is to create an aburfdance ;of food products for the’ popu-
lation and” agncultural raw- products’ for' ‘mdustry. o

Our nation is giving gredt attention to the sciences sérving the
health 'of man, The development of physiclogy, mrologY. rmcrobmlogy,
bmchemxstry and biophysics makes it possible to find more effechve
methods for’ combattmg human d;seases. and to. solve the problem of
curify cancer, cardio-vascular and other diseases. . In: surgery they are
using instruiments which replace the heart,’ lungs and k1dneys ‘during
treatment-and operatmns. o o

‘We must also note that bmlogxcal research in its turn aids the .
developmiént of technology which uses the principles of biological prod-
esses in creatmg modern computer .equipment, - :

Thé use of research methods.in biology:-which are based upon the
achievements of phy51cs. chemistry and mathematics’makes is possible
to more fully understand the nature of the biologic¢al procasses. Science
is penetrating deepe‘r and deeper into. the molecular structure of cells
and is studymg the elementary thS:.cal-chermcal processes which occur
in the cell, and is showmg the relationship between the physical=c¢hemi-
cal structure of cell elements and their biological functions.

There can be no doubt that in biology, as in physics and chemistry,
a thorough penetration into the delicate structural and molecular proc-
esses will lead to new great discoveries. Even now major advances -
have been noted in discovering such secrets of living nature as- the bia-
synthesis of albumin, the control of inheritance, irnmunity, and photo-
synthesis, - -

Of course, we must not think that the elementary physical-chemi-
cal processes can explain all themomesna of life, In the world of physical
phenomena, elementary processes also do not determine everything;
much can be discovered, for example, only on the level of statistical
patterns. However, just as with physics and chemistry, a knowledge of
the elementary processes in biology opens up unforeseen possibilities
for progress. The knowledge of the patterns which determine the life
activity of a cell and an organism will make it possible for the scien~
tists to directly influence the processes of growth and the development
of plants and animals.

Cybernetics will have a great influence upon science and production.
Electronic computers play a decisive role in cybernetics. During the
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short period of time since the appearance of the first electronic com-
puter, much that is. fundamén»ally new has arisen in production.. They
are using equipment with programmed ¢ontrol, They have found pos-~
sibilities of introduding cybernetics in\:b transportation control, pro-
duction processes conti‘oi; accoutl ﬂg and planhing for the national econ-
omy;
It is generally recognitﬂtl Hlat man's conquering of outer space
opened up 2 new era in harnessing the forces of nature. The successes
of Soviet science and technology in developing outer space show the .
large achievements in the area of mechanics, mathematics, radio en-
gineering, chemistry, space biology, and also the high general level of
natural and engineering sciences in our nation. The launching of Soviet
sputmks and space rockets, and the flights of the hero-astronauts in.our
spaceships are only a beginning in conquering outer space. The con-
quering of outer space opens up extensive horizons in science,

The Party has raised the task of makmg science the property of -
the masses. Therefore it is very 1mportant to popularize the achieve-
ments of science on the pages of the press. 'The greater the range of .-
people who know the achievements of science, the easier these achieve-~
ments will be supported in life. The treatment of scientific problems
.and the achievements of science and technology in Pravda and in all of
our press is of enormous significance. There can be ‘no doubt that our
scientists are responding widely to the call of Pravda and are taking
active participation in its section on ""The World of Science."
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